







Sustainable	 farming	 in	 the	
context	of	global	change	should	
be	based	on	diversified	agro-ecosystems,	 including	
crop	 genetic	 diversity,	 as	 it	 generally	 offers	 better	
resilience	 to	 changing	 environmental	 conditions.	
Seed	circulation	between	farmers	is	a	major	driver	
of	 the	 dynamics	 of	 genetic	 diversity	 over	 time.	
Although	 several	 studies	 have	 shown	 that	 seed	
flows	between	farmers	have	a	strong	influence	on	the	evolution	of	crop	genetic	diversity,	
there	 is	 a	 lack	 of	 knowledge	 on	 how	 seed	 circulation,	 farmers’	 practices	 and	 local	
selective	pressures	interact	to	shape	the	structure	of	crop	genetic	diversity	over	time.		
Over	 the	past	 twenty	years,	 community	 initiatives	 involved	 in	 the	management	of	crop	
diversity	 –	 called	 Community	 Seed	 Systems	 (CSS)	 -	 have	 emerged	 in	 Europe.	 Among	
those,	farmers	seed	networks	or	community	seed	banks	now	include	more	diverse	actors	




DIVERSIFOOD	 objectives	 are:	 a)	 to	 support	 a	
reflexive	 approach	 to	 CSS	 actors	 to	 help	 them	 in	
organizational	 decision-making;	 b)	 to	 develop	
scientific	 expertise	 on	 on-farm	 diversity	
management	 strategies	 based	 on	 collaborative	
work	 between	 researchers	 and	 actors	 of	 the	 seed	
networks.	 For	 that,	 simulation-based	 approaches	
are	good	alternatives	 to	 surveys	and	experimental	
studies	 that	 are	 very	 cumbersome	 and	 costly	 to	
conduct,	 and	 analytical	 approaches	 that	 are	
difficult	to	implement	in	such	complex	systems.		
Tools	and	methods	developed	in	Diversifood:		
o A	 simulation	 software	 (CropMetaPop)	 to	
model	the	evolution	of	the	genetic	diversity	
of	 cultivated	 populations	 by	 taking	 into	
account	 growers'	 practices	 and	 their	 social	
organization;	



















































Initial	 condition:	 Since	 2011,	 the	 Rete	 Semi	 Rurali	 (RSR)	 is	 supporting	 the	
experimentation,	 selection	 and	 distribution	 of	 a	 bread	 wheat	 evolutionary	 population	
with	 a	 broad	 genetic	 basis.	 Starting	 from	 two	 farmers	 in	 Sicily	 and	 Tuscany,	 the	
population	spread	to	more	than	50	farmers	in	different	regions	of	Italy.	
Changes:	 The	 experiment	 of	 marketing	 heterogeneous	 material	 led	 to	 a	 larger	 scale	
distribution	of	the	population.	









The	 values	 of	 the	 parameters	 used	 in	 CropMetaPop	 need	 to	 be	
refined	 to	better	represent	 the	 initial	 situations	 (e.g.	 in	 the	RSR	
CSS,	 introduction	 of	 populations	 extinction)	 and	 assess	 more	
realistic	scenarios	with	each	CSS.	Representing	in	a	realistic	way	
the	 different	 selective	 pressures	 (farmers	 agronomic	 and	
selection	practices,	environments)	is	critical	but	remains	touchy	
and	 needs	 time	 and	 a	 strong	 involvement	 from	 the	 CSS	
facilitators.	Finally,	it	might	be	needed	to	include	other	actors	of	
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Figure	4	History	of	seed	circulation	of	the	bread	wheat	population	within	the	Italian	CSS 
Figure	5	Representation	of	the	seed	network	
and	the	diversity	of	environments	take	into	
account	in	the	simulation 
